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Fig. 2-1 Total Biotin content of 
brain in pup. Control group (□ ). 
Biotin-deficient group ( ■ ).Data 
are mean±SD, n=8. *p<0.05. 
Fig. 2-4 mRNA expression of brain in pup. A, sodium-dependent 
multivitamin transporter (SMVT); B, pyruvate carboxylase 
(PC). Control group (□ ). Biotin-deficient group (■ ). Data 
are mean±SD, n=7. *p<0.05. 
Fig. 2-2 Representative western 
blotting analysis with streptavidin 
peroxidase of biotinylated PC, MCC 
and PCC mass of brain in pup. n=3. C, 
Control group; BD, Biotin-deficient 
group. PC, pyruvate carboxylase; MCC, 
methylcrotonyl-CoA carboxylase;  
PCC, propionyl-CoA carboxylase. 
 
Fig. 2-3 Protein expression of cortex in pup. n=3. Decreased 
in biotin-deficient group (○). Increased in biotin-deficient 
group (□). Protein spot 1, MW: 55-65, PI: 6.5-7.5. Protein 
spot 2, MW: 55-65, PI: 6.0-7.0. Protein spot 3, MW: 65-75, PI: 































Fig. 3-1 Brain-derived neurotrophic factor 
(BDNF) mRNA expression of brain in pup. 
Control group (□ ). Biotin-deficient group 
( ■ ). Data are mean±SD, n =5-7. #p<0.1, 
*p<0.05. C, Control group; BD, Biotin-
deficient group. 
 
Fig. 3-3 Amino acids concentration of brain in pup. A, 
Cortex; B, Hippocampus. Control group (□ ). Biotin-deficient 
group (■). Data are mean±SD, n=8. #p<0.1, *p<0.05 (Student's 
t test). GLU, glutamate; GLN, glutamine; GABA, γ -
aminobutyric acid. 
 
Fig. 3-2 Corticosterone and glucose level of serum in pup. 
A, corticosterone level (n=10); B, glucose level (n=8-9). 









































Fig. 4-1 Biotin content of brain. A, total biotin 
content. B, bound biotin content. Control group ( □ ). 
Biotin-deficient group (■ ). Pair-fed group (  ). Data 

























Fig. 4-3 Biotinylated protein expression by 2DE and western blotting analysis with streptavidin peroxidase of rat 
cortex. Protein spot 1 (MW: 116-140, PI: 7.5-8.5), Unkown biotinylated protein 1. Protein spot 2 (MW: 66 -80, PI: 8.0-
9.0), Unkown biotinylated protein 2. Protein spot 3 (MW: 116 -140, PI: 4.0-5.0), Unkown biotinylated protein 3. Protein 
pot 4 (MW: 116-140, PI: 6.0-7.0), Estimated biotinylated pyruvate carboxylase. Protein spot 5 (MW: 66-80, PI: 5.5-6.5), 
Estimated biotinylated methylcrotonyl-CoA carboxylase. Protein spot 6 (MW: 66-80, PI: 6.5-7.5), Estimated biotinylated 
propionyl-CoA carboxylase. 
Fig. 4-2 Representative western blotting analysis with streptavidin peroxidase of biotinylated PC, MCC and PCC 
mass of brain. A, cortex; B, hippocampus; C, hypothalamus; D, striatum; E, cerebellum.  n=3. C, Control group; 
BD, Biotin-deficient group; PF, Pair-fed group; PC, pyruvate carboxylase; MCC, methylcrotonyl -CoA carboxylase; 
PCC, propionyl-CoA carboxylase. 
 
